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Formalism (single breaking)

X =i+V20+60?Fx . Q=q+V20q+6°F; .
L= f 0K + / 20 W f
W=fX
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K=XX+00 - ? XIX7 SOOXX

X: superfield in the hidden sector (the

SUSY breaking sector)
Q: superfield in the SSM




If the scalar components of X and Q are much heavier

than the fermion components, we can integrate out the
scalar components of X and Q and find the low - energy
effective Lagrangian . (arXiv:0907.2441)
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The 4 - fermion interaction is universal in flavors and only
depends on the SUSY - breaking scale f (=F )




Formalism (multiple breaking)




K = Z (XX _ XX —iY X?;Qé) + Q0

i=1.2 ,‘LQ ,‘12
i=1.2
m cosf —sinf éL
o sinf)  cos@ ¢

tané’:%. feff:\£f12+f22

G is the gravitino , i.e. the component being eaten

¢ Is the goldstino , i.e. the unbroken component

arxiv:1002.1967



G isthe gravitino , i.e. the component being eaten

¢ Isthe goldstino , i.e. the unbroken component

If we turn on gravity, we have

mC — 2m§L
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m: = f2/A? is the contribution from each SUSY - breaking sector
to the scalar mass of Qand  m2 = i + m3.
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Note that the gravitino is always derivatively coupled
while the goldstino is NOT.




The decay width of the goldstino into the gravitino
and two SM particles (  fermion and anti - fermion )
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Dark matter

} For to be the dark matter, its lifetime has to
be comparable with or larger than the age of
the universe.
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Dark matter relic density

} For_ to be the dark matter, its relic density should be
- ,=0.228.
1 Upper bounds on the reheating temperature:

1. goldstino density
2. the relic density of  sleptons which decay
into
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Dark matter relic density

; Lower bound on the reheating temperature:
the relic density of the lightest observable - sector
supersymmetric particle (LOSP)
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PAMELA and FERMI
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PAMELA antiproton
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PAMELA and FERMI
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PAMELA and FERMI
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PAMELA and FERMI
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PAMELA and FERMI
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